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Abstract (Basic) : JP 2001005220 A 

NOVELTY - A color toner consists of binder resin, coloring agent 
and external additive. The coefficient of dynamic friction of yellow, 
magenta, cyan and black toners represented by YF, MF, CF and KF 

satisfies the equation: maximum (YF,MF, CF, KF) -minimum (YF, MF, CF, KF) at 
mostO . 2 . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
color electrophotography. An electrostatic latent image formed on an 
image carrier is transferred to an endless intermediate transfer object 
in the primary process. Similarly, the primary process is repeated 
several times. Then, the toner image on the intermediate transfer 
material is batch transferred to transfer material. 

USE - For copier, printer, facsimile. 

ADVANTAGE - The foreign material can be removed effectively from 
the photoreceptor. The generation of charge between the toner particles 
in the dispersed state are inhibited. The generation of fogging is 
prevented. The toner is easily transferred to the transfer material. 
The toner can respond to different process velocity. The color toner 
provides high definitive color image. 

pp; 19 DwgNo 0/3 
Technology Focus : 

TECHNOLOGY FOCUS - IMAGING AND COMMUNICATION - Preferred Apparatus: 
The electrophotography apparatus has image forming unit which forms a 
toner image of different color on an image carrier. The toner image is 
developed using an image developing unit. The image forming unit is 
placed in an image forming element in the shape of annular rings. The 
image forming element is rotated in order to carry out the rotation of 
image forming units to single image forming position. The image forming 
element has a movable mirror which guides the light of exposure unit to 
the exposure position. The toner image is transferred to transfer 
material in batchwise and forms an image. 

INORGANIC CHEMISTRY - Preferred Additive: The additive in the color 
toner consists of at least one fine powder of silicon oxide, titanium 
oxide, titanate and zirconate. 

POLYMERS - Preferred Resin: The binder resin is a 
styrene- (meth) acrylate copolymer or polyester resin obtained by the 
polycondensation of multivalent carboxylic acid or its lower alkyl 
ester and polyalcohol. The weight average molecular weight (Mw) of the 
polyester resin is 10000-300000. The ratio of Mw/Mn is 3-50, where Mn 
is number average molecular weight and the ratio of Mz/Mn is 10-800, 



where Mz is average molecular weight. 1/2 flow temperature and initial 
flow temperature of polyester resin are 80-150degreesC and 
80-120degreesC . The weight average molecular weight (Mw) of 
styrene- (meth) acrylate copolymer is 10000-500000. The ratio of Mw/Mn is 
40-90 and the ratio of Mz/Mn is 350-900. 1/2 flow temperature of the 
copolymer is 105- 145degreesC . 
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i\h<r>xi-)\sx.xr-)V, xf^x^f^^SMSts; 
btflii&h. Zcr>tpX'7?>um, "ruy?>um* >fV7 
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[0 04 8] ^MT)Va—tVb LTti, xfl/^/yn 
—/P. 1. 2-7Dtl/y/ij3-;K 1, 3-rotT 
Uy^yn-zK 1, 3-7fl/y/'j3-;K l. 4 

rutvy^-TM Hftlnfl*i3&«ff4 L^. 

[0049] S^te&ftOfiflS-S-, ?§}8c»?§i^£ffl^ 

[00503 &mti)Vi&v&t&mT)v^—)v<?>ffim\ 

(OH/COOH) T'0. 8-1. 4#-«W-C'£>£. 

4 y xx^8JJIi<o*$SfI(i$F£ L < (i 6 - 1 0 
0T&&. 

[005 1 ] iOalf Uxxf-rt^MKi. llWiffl 
M w** 1 77- 3 0 77s m&.W-^^mM w t »T^4J^F 
fMn<7)JtMw/Mn)f)S3- 50, ZT^^lM z i: 
S^tJH^Mn^JtMz/MnAU 0-800, 
^yu-y-x9lzXh l/2 8SEttJ^ (OTBtfbiO # 
8 0-15 0'C, dKtBRttfreUlti8 0-12 0'C(Dfm 
X'foZ>Ztrf#£ LV>. 

[00 52] 4fefi&£&«££*U>?£*$il.S>;<?7 

tt[«(I±tf5»S*»6 , aiT^^aMwAU 77— 1 8 
77 , ii¥%^ffMw t a^^FfiM n OjfcM w/ 
Mni«3-20. ZT*^^»Mzi:St^^SMn 
tfOJtMz/MnAU 0 — 3 0 0, ftteA 5 8 5-l 2 0 
•C, ^aj^4&affi«i8 0— 1 1 0°C<9®fflT'£>&.r i* { 

- 1 5 77 , llfWiM w b WW&rit^SM n <7>it 
M w/M n ** 3 — 1 6 , Z T^JH 1 »M z fc 
iMnWltMz/Mn*n 0 — 2 6 0, «tfb&**9 0 — 

1 1 5°c, eEttimtttifttts 5—11 o-c^h-c^s 

-lirtWUv $4>tc»4L<{i, lITJWffiM 
w# 1 77- 1 0 77, MTOflMw £: ffc¥*3#^S 
Mn<0JtMw/Mn*<5— 1 2, ZfWiM z 
¥^fiMn^Mz/Mn#14-2 20 > «tfb£ 
#9 5-1 1 5-C, «[ai^iaS(i8 5-l 0 5'C<0& 
WX'tbZZtiiWtL^. 

[00 5 3] l&commT'lb&^Stiy-h-t- b tX 



S*«0rv^. JEKHO^fllT-a-fe^StJS (50 

mm/s e c — 2 5 0mm/s e c ) lC*tJS 

hi—l&mnmMteZl.lf&Z 

t, &£i/m*y-t-v h&&fa±.2itzt:Mzmg.%iii 

fi* :s F%^fiMw*<577-3 077, fi»¥«tfHP»M 
wt&¥^frTfiMnC^JtMw/Mn#5- 5 0, ZT 
%^1M z t RfJWffllM n COitM z/Mni>'5 0 

-800, ©;lb5#9 0-15 or, e£tti|p?l#riajg(±8 

0~12 0TOEim;t* { ffiU\ iOifit 

<ii, S4 ;s F^^SMw#877-2 577, 
fiMwt SffSjtfH^SM n COitMw/M n #7—4 
5 , Z¥%4KF*M z fc a^^SM n <7)JtM z /M 
n#l 00-700, «tfb5#9 5-1 4 6*C, sSffiS 
4&iaS«48 5-1 1 5XZ?)&mX'$>&Zb1)mt U>. 

U<<4, llW»fiMw*ii 077-2 2 
77, lif^ftMwt RT*^4HF»M n cOJtMw/ 
M n *« 9 — 4 5 , Z *PiWHF*M z i; SflH&iHPiM n 
<0ltMz/MnAU 5 0 — 6 0 0, fttbSAU 0 0—1 

4 2°c, 8^ai^iaK{i8 5—ii o°ccr>&mx'$>zz 

[ 0 0 5 4 ] 4*. *^CfeV%T, L-T, 

y/ugsrzi^ux^-r^M-S-fls 

>U- " tit. " T9V)V~ " ifcti, " *9T7V)l> 

[0055] x^-u^mmm.ftcomfrmb Lxit. 

a-^t-f-fl-X^U^, P-7n>l-XJ-l/>%:b'<?) 

T9ViV®&+)\>, T?0)ls&b'T~/ 

^))\Mr^^)Vt£b<r>T9 , 7;Hgr^;i'XXx^, ^ 

^ '7;PKW vy-f-tU, tftVlVmYTrislV, XfW 

\fz>zttfxz&. m&wnw&xmb lt«x, i&ks 
zmm-hzbifix-zz. *?&nx\t. *>*>st'x;n 
^k-r***, #Mi<zmtxv-)i>?k!$.m.wzzL-£Zikx 

[0056] *^Bj^±>v>-c, rnmmx'h&y? 
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Wl7°u*.XW%. ( 5 Omm/s e c — 2 5 Omm/ s e 

c ) KttjE-r&£W*>&. C^fcS hi— 

htz#> tcawMrttswt * s t <oct a i t tf&jrc 

£ fcft fcli . ****** b 

[0057] mfctMzit, ®*fII^M* t LT. 

JttTlWHF*** 2 5 0 0 — 277<?>&HK*> 9 , #5* 
5 0 'CJ^iOXf - U ^M£-ffc . ilf*? 
MS-£ttl£*i: LT, SS^JHPSA* 1 077JilLT. 
tfvZ.W&Atf 5 0 — 70 -CWffiH, $? i L < fiM 3 ! 1 
1 27?JiLh'C-^'5X|g^^ 5 5-7 0*00 
3EH. J: 9*?* b < lillf^Fl** 1 57H2±V*f 

JxWfc&ffs 5—6 srwsltti-xfi/y-T; 

IB-g\tt(±9 : 1 — 5 : 5<OS2&lZ$>&<ntf&&L^. & 
*»l§^f*:i: ItllfWIMw^ 1 077—5 0 
77, 11¥ WiMw t g[f n<7)itM w/ 

M n # 4 0 — 9 0, Z T^^MM z g^^)*?- MM 
nOJtMz/Mn*<3 5 0 — 90 0, S-fb^u— -f-X 

^t=i4i/2«ajiBK (OTStfb*) an 05-14 

[00583 $ ^(CtiMS^^MMw** 1 277-4 
5 77 „ KS^fl-TAM w b Sfi^^fSM n (50 Jt M w 
/MnW 5-8 5 , ZTO^iM z fc»T%*?» 
MnCOitMz/MnA>'4 0 0 —8 0 0. frtb^'l 1 0 

— 1 4 0t;tJi4Ik* , J: l )tf4U^ S^Ctififi^P 
WiMw*U 277—3 577. Ilf^iMwi: 
ST^iH^fiM n <OJtMw/M n**5 5—8 5. Zffe) 
^iM z i; S^F^^fiM n <7)JtM z /M nWOO 

— 700. mt&tfl 1 5— 14 0X:T-i)-S.C:i:AUO 

[ 0 0 5 9 3 jg(c, 5&£1£fc J:WKftRPrc<0»IWti 
J-Uy&f&ftZ 5 0—9 5 fi*%-£tfi Li*. 
80—1 2 0*C<?)K1. ffil<i±85-l 1 0°C<7)& 

H. £ 0»^L<{±9 5 — i 0 8 < ce>ttH&&*?>4<j: 

[0060] M*y-t -y htt<0r6Lt£Jg*3&g<?)l6]±<7> 
*\ *^C*>v%-C{iDSC&fcJ:^M^6 6- 8 6 
fcUTfMHU fem%i)&£\iil±Zit&bbl>l,z. M*y 

-t •/ mssj^os**^*?. . mu&w&mmm iooi 



MSSfcO 1-2 OSMSE*<»i U\ 
[006 1 3 ^affljJR^y^^fcLTIi. DSC&IC 
iSlt^^80- 86'CT'. &{ffi**2- 1 0<?)*i)V*7i- 
rtVvlX, DSCffi(Cj:|,lit^6 8-7 2-CT'. & 
»'12-20Wfyf'J777?^, DSCSKJ: 
•2>H£#6 6 — 7 2'CT"KfiB* { 3UT. 2 2 O'CT'^JD 
Sfci&i:* 5 2 %JiTFO*Ss rtv <m . DSCSCJ: 
*>*7 9— 8 3'Ct'. 1W2-1 3£07^^."7-y^X*>' 

[0062] i^^B^tctjv^T . H5f£^#^|g*t--K 

Xfl/V77?Xtib5. 2 S^C^h/UXV-Cl Wf^Sfe 
^ t ^«*C7)|1UR*** 9 5 %£LtX'$> £>. ilfjifuy 
7-y?XCDDSCffilC.*£ifc£(i80-14 0°C. »i 
L<tt90-1 35'C. t<(i95-l 30'C 

nmmzhhWX^. M&tfl 4O'C«J:0ii5^i:. € 

ei oo*»sea^o-HSico. l— 2om»ss. 

L<{il. 0-1 5«*gP^SD$ix^>„ 

[0 06 3 3 ZttftWlZ&^X , dfJifUy77? 

[00643 ifcffltfc, SWJi: LT. «*^«^UT 
ai;uy^:b'<OiS:^&7itOT^^>. xfi^^t'x 

PfSItm, Clix^01«^7tJi2aWJ:Srig* 

[00653 *&WX'l&# : 7-b-f--cDftm¥fi&bim 
VmZfflWt&Zbt,z£ "5feftt=»«r43S«tti:«!¥tt 

[ 0 0 6 6 3 *^ B JT'(i. xu-h7- 
UjlS^ficSr-eiX-fitYF. MF. CF, KF bLtzb 

[0067]o40. #7-h7— ^v^t(iHtr^*n 

iz£ ->x v i— co^wsmmmmmzs-z. h&mttm 

*fflto~rh fzMznMmwmnnw&Aiwm. ttzm 

®®mmmz5-z_&&mzi. k>±$<-%&. 
[00683 <» i > \±&i]*y- vi— fsx-com^tm 

1kO&*7nLtzh<r>X'hZ>. H*^^<^:Sfc. hi— 
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mmuaknm&o. 2^mx.r^m^. 

[0069] S&fcfrSHB-Ctt. *7-ht-^in 
— hi— . V-te'V? hi—. isT>h1— » :/9-y?h 
i— co^miO^fiSr^-ix-fixYQ, MQ, CQ, K 
QfcLfcfc*. (»2) <0W«fc:-r*Ck3&«ff4Uv\ 

[0 0 70] o^O. #5- hi— tCfflV^<x*3WMW 

46, TO • JftWtCfco-caamM^JMrO hi— <0#*tt 

[0071] (St 2 ) ii#^9- hi— ig-cwsrmso 

tei 0 h i— fce^fS XMTh h tzth , hi— #U 
*<;*:& <iHr*-6. «M»t»ht-ftl«ll4»ft 

^XtftttfettWliiE^ffiCrV^ Z<r>tzih. jEflPOrfelf 
SEjWfi^&i. ^«»^ll* { 3 0// C/g£tt£fc 

[0072] -^mmij 5- h i— Tti: » h i— cOK/S 

mmm.tfo. 15—0. 3 5£**£i:A*jff*u*. » 

'Jrfh \><r><F>9 y — -y^gCThi— ^ElRT'^-f s !S 
fttt±K£Ehi— aqgHW*. 0. 3 5«;i**£U:. 

h*&##f&4rrs. 

[0 0 7 3] tti. *&WcD h i— T-(i . 3S«*<7)Sg*t 
0~4 0AtC/gT'S>-l»^i:*^^Lvv ttttft 

<^^f<i*< 1 0 tx c / g , h i— tmmh^ft 

tK < gg h i— a^ilc&t LIS h i— EUR* •/ ? x 
£ < =3: *K ^fi^/jNM-fb^SHtc^l. . 0 C/ 

[0074] t&J$jgf^WM£t)ig^s*46<z>-# 

[0 0 7 53 >-'J^li. ^-f^BS^oyWb^fiO^ 



[0 07 6] A^Si^Ktt^'J^OS^JtCJ: 
SBETJt^mUi3 5 — 3 5 Om2/gc75ffiffl^J)S 
c9#*f ± L v SfoM± y X? {J— mz h t-SMf 1 
OOftlSPCSfcOO. l~5MgS. L<(±0. 
2-3S»SI5E-&$^. 

[0 0 77] ££Sb-Sn£h'-rL£H:i±£tt J ?-L 

[00 78] ^BHfcf-^XiBETlfcatSWl 0—1 
lOmVg. MfcttJgtf 2 0 ~ 7 0 t CO*^^ t V >. 

[0 079] 4fc. lUlWRtt^+Ttt, i-^^B^^ 

[0080] ^jL^gasawi-)B&«, i-^xs? 

>N*>J TiCl, (aq) tBaCl 2 

• 2 H 2 0<7)ii-£&A (3 0*CUlTl-ffi^) 5:f^fi!tL, 
CliX$r8 0 ,, C^«^ft^>'a.'7e? (COOH) 2 • 2H 2 
OTk^iftCii^ASrfrrtT BaT i O (C 2 0 4 ) 

• 4H 2 0£f#£. dn?r6 OO'CUUitC^-rSCli: 
lw«t 0 B a T i OsCOmttfimtztlZ, . 

^^jfiffi. *mftim. *.m£i£k<m. 

tf^Kli. *2ftK-fba. 7KSftit«8&. * 

[0081 ] jfcjftifcfc: J: 0**$*t**mi: LT(i, C 
aSiO a , LaCr0 3> A 1 P0 4 , NbP 3 0 (l L 
aFe0 3 . L i Nb O3 N SrTiOj, BaTiO s , 
CaTi0 3s PbTi0 3 , FeTi0 3l SrZr 
0 3 , BaZrOj, CaZr0 3 , PbZrOj. MnS 
i0 3> MgSi0 3 , Mo0 2s Sn0 2 , ZnO Zs M 
g0 2s NiO, V 2 0 6s Nb 3 0 5> W0 2 , Nb 2 0 3 - 
Ti0 2 , TajOs-TiO;, V 2 0 5 -Zn0 2 ^*^ 
Wt>tl&. $f^L<ti. SrTi 0 3v BaTiO Ss M 
gTiO s , AlTi0 3 . CaTi0 3l PbTiO s< 
FeTi0 3 , SrZrOj, BaZr0 3 , MgZr 
0 3 . AlZr0 3< CaZrO s , PbZr0 3> MnS 
i0 3 . CaSi0 3 . MgSiO 3 t*0, iOiff^L 
<(±SrTi0 3s BaTi0 3l MgTiQ 3s AIT 
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i0 3 . CaTi0 3 , PbTi0 3> FeTi0 3 ^<7)f 
9 SrZr0 3> BaZrOj, MgZr 
0 3 . AlZrOj, CaZr0 3 , PbZrOjfiT)^ 

[00 82] 4fc, : J)vnymmm.w^ 

Ki-&BETjfcSlllS»#0. IMOmVg.HL 
<(± :s F^4@0. l~3//m, g^cR^tCi^BETlt 
^ffif»*U. 0-20mVg. «k l 5if4t<ti :s F^i 
@0. 5-2^m. gS©«^«kSBETit^®«* J 2 
~15m*/gT**. $4>tC»JI6*JtO. 2-1. 2 

5. 0-8. 5g/cm3T*S*l«^S^«ffl-rS 

mmm%L? o i*ub l . h ^~ 

[0 083 3 WttffO. 0 5umUTlz%:&bm®m 
=5r£ . 4£. S3t"®#K: <fc 5 B ETJt^ffiW* J 4 0 m 2 

mmnfimna lx , m<&krs t . o . 2 g 

[0084] W&S4 u mlilhlcSr-S. i: h^-cO-g# 

«t & b e Titmmmtf 0 . lm^/gaTtzc&tm.* 

hi—<D®fofk=?tmffiL. hi— <r> 

[0085] ^ vrnmizx o x-&m.$titzmi?ii . & 

7>i5c1x**H<. h ^-t=i^-tC#*-f S . *bTHMfo6* 
[0086] Ztl(>cr>mmmtL=Fcom}a&li hi— 10 

os»gB(c*tL-co. 1—5. ommuumtL^. 

5. O«JMWSLhTft&i:»fctt*«ai<*0. 

[0087] liihcoj: 3 izftmpuzcnmss., mm. m 
mumm. aanatcfc o . hi—co&m&b®mm&m. 

[0088] ztzftwcLmza^x , timftZhi—m; 

t tmmtf-ftit-t h tzit> h i—crtmmmim. 

J: "JUMPS*.*. 

[0089] 3 4>fc3I^LfcMI9W«:jfcJ>$-ti\ h-J— 



h i—<7)%tL%.w$zwm-z> ;tcio h^-rax-o^ 

[00 90] #i&&fr£3EIgU #«y htf>f^£±# 

*\-%mmcr>m$-iz£'oftms.. mm&Mmt&T-rz. 
[0091] *mi<o* ; y-hi—izm\<^i\&m&fl 
t,zm^&m®3.Mimmb lxh. *-^/7 7?. 

tv-tv yu—** c. I. vyxyh • \svY2 

2, 31, 48-1. 48-3. 53-1. 57-1. 
6 0. C. I . f^Vh • -fxo-1 2. 13. 1 
4. 17. 81. 97. 154. 155. 174. 18 
0 . C . I . > h ■ 15. 15-3. 15 

-4. 15-6. bo*?ztihm<r>m£>'®iz®.m-rz>z. 
*mu-r&zti>x'%&. mambTiziz. «. 

-So WiR^T^ftaUljumiaT. 1tt3 0. 6//mIJlT 
[0092] «fe^JcO#W*i 2-15 MM%*W4 L 

jWB<$r9, 1 5S4%$-S8x^i:iaglL^«^inc<i: 
[0093] «MWIi, ^^tAfiHIttttt&flffliaM 

-^-./f-^fcttS^feffl^-W*^. 6 OMWTsWff 

[00 94] it:, t> y-hi—^^^um-th z 

hSrswt Lxn$mmm*&mLxi>m\ mmm 

m ix *ti t> zsmb h \ mm.-& Lxmm-t tux- 
m&mfflwmcowMmQmit txa. t&mimm 

7rym&mt&. ^^k^u^aim. igittK^^fc** 5 

[0 09 5] ^(CfBtT. f^ny (Slliffi 



[0096] BE Tit&mmiiB,BWli¥mmF lows 
orb I I 230O5:firaUI^Uc. 
[0 0 9 7] fto&mmSUtHE I DON&fgHE I DO 

n 1 4 wjsmmsiwj&mzm\ ^xmte . 

[0098] ttSJffiHrC** ht-J/l/- Ht^f- 
ftftT . # Wt9— h fc *A'-^7Xl:ht-f 

car t>^*tf±z < . f-^<ossgtto^:»t*«rti36«» 

[0 0 9 9] h^— ^T— ^*±<7) 

^5>^r h*Hfc%— ^ffiLTHW-ft-rs. rick 

ttGE^ttDWtSWJ-fc:. «il8mm^?X7l/- 
h£]R9ttftTE^±&OH{;:5 0 0gOS£3lii2\ # 

9 XTWt?-hfc h*Hi«IW,«tt 
JBTCXt— =^^:^aEl©3 0mm, j&g5 0 0mm/se 
c T'2 0 0£EfSjt -fWflL *7X7Wt7- 

*. duzm^gncomiz i o go«S:*-e??f*sm^a 

im^L^r—^i lOmra/s e c TfH&S-li'fc"**) 

[o i oo] zco^mzm^zzttzi. k>. hi--i&ffi 
[oioi] mtmti<vma*i&#=Hk&* 

^h>" ?o^h^9:M-fcJ:oT»£$iXrt:*rc£> 

Zmmt LX&ft 1 m 1 OSEiTCSEL , £*ifc:«K0 . 
5g/d l<?)fh7t Hny^v^JSM?:, i#fsf*» 
CI 0mgaEALT«SUfc«T»6. M&fcfH*. *t 

[0102] timflBOMbtt*. S«SS^070- 
f^^ (CFT5 00) tCiOs 1 cm3<D!Sf*£#iS 
i$JK 6 'C/Ti-C-jDSft L^*^ 75 ^i^> -let 0 2 0k 
g/cm2«0fIS;4i. It&l mm<oy;OU£i? Ltti 
LT, ^U577yx>- Ol»T*fclMBaWfl*tti:<^IW 

[0 10 3] hi— oH^Sli. lja&HB«8i(Cffl^4 
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$I/£U Al (g) t-r^.. #9 * 7 4 -iiWhatma 
ntt$S^)<^> 4 7mm/7X7 T — ~7 -i )V9 — G F / 

7y?£ifrLXimZix&. zoay^yymmzlt, 

[0 104] iJcfc, 3^f'>--^MS£-jg?S*§t.TmE 
ttfc Lfc*3IWc J: 0 . U -7±<7) h 7—$- 2# 

[0105] ©^I^TfiOK^iyX^MSr A 2 ( g ) 

[0 106] 
[»5] 

£«Q/M («C/9) =CxV/ (A2-A1 ) 
[0107] -j£7miSUWKffi^6 h-*— «0*£ttJaT 

[0 108] WH&^+VTb h1—&95 : 

gTB-2 0 O&m^MfeLti. zcr>b^<r>yu— mi 

0. 2 k g f /cm 2 t. J< 7Xili4 0 Ome s hSr 
[0109] B«iRK{iRW»Stt ( Vi7<^th) -Cfli 

[01103 h^-osajtxsti. a*wc#a*f^^ 

[oiii] "f-ffim.-&!mii. mmmwitztLizft&z 
^z^zmmiimmmzmffiLtzs^Kt'tzx o 

[0112] j§Si?ll«fi3!tta«±. ^i:^»r^l^^«^: 

[0113] tomMMm** mmmmztift&ztix 

cr>&i>x. -v b 5;H»^ (mm I D S1»#8L B*-a 
-7f ^ -y ^xmhS5i ) T«B3&»< . $ UZ& 

mizmtxfiffi&ftmmximfiLTZt-y h lx. mm 



<7)*4Jg#fl5cohi— 89 s - ( htHWHlf) JJIStW 

ll^U7tX7 i -^{^L-CIIIiK-r-S.o-7i:tfOej: 
'Nfirffittic h i— £&A LT 9V7hu yftVl 

m ummimtm) *>?-#$.^ (f-xumm) 

-WIW^tTotht-*^, hi— am 
?h^PJ £#Si-r & XST* & . Z Wilt: J:0HSC5 

T^e^S^rr* ht-fif ( hi— JWWfr? ) £i9r 

f#-r-2» „ *h»«yni» mttmiz* o f#^>n^ h 1— 
^ ( hi— a^fim c^u^ifonasH^is-^" 

[0114] **:*%9ia hi— \±-®.vmimb LX 
[0115] -&LftmtLxmm-?h&f. ^vram 

-ikx/?**. mzmt*f-?>. wmw&ezn^m 

itXX^// — stf V 7" 5 y ? . ^JST-SS Ltz t.Wf*«f 

[01 16] 'J TO^t LT {i^KS** 2 0~ 
1 00xxmi?iL<{i30~80A«m<7)rj/N';Ph. gfc, 

$H, -. y ^vK ffiis, t;ps-^a, urn. im.m<r> 
[01 17] ^'J rw^«^SiiSr®tK-r-i»^«±. 

[ o 1 1 8 ] v Tcowmmb Lxmmzti&mffeb 

ffl^fcib-tfTteffl-f & Z b . * fc^S-^ft i: L 

[oii9]yu ^->mmm^mm^') ?-y® 

IttffffcU*. M^.lfKR2 7 1, KR2 5 5. KR1 
5 2 (fg*MSI t tt») . SR2400. SR2406. 
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SH84 0 (1 — i^ya— ^ifim-f t>tl£. 

[0120] l> 
Mft* ! 9 0-1 2 0^0tefflcot<7)* J »iLvv 
£L<(i9 5~l 1 5«. lgtc*f ^ L<lil 0 0 — 1 1 

[0 1 2 1 ] mtefitf9 0mXTlZ%&b, hi—cr>i& 

mti&fttfnm t^-r < . ^ -v >j rgivm t < h . « 

*^ < ^ o -r ^Tj£ic^«witJi o &&m<t-t zmftiz 
hh. mzmhi—zwj ffr-r&m&x'H, mmm. 
izm^xitk&mh i—immm^ ^i>co&$><i£3.ti 

<. 

[0122]^ Lv^)ii3-MK«ip»OffiB£(i. 
tfXhl— hi^'jn— >i»ffif:, (^^)T^'J;l^ffi 

/H!2xf-;U^4f^ : 3:i:*W (^^) 7?y/H!7;W 
^xx^a^WBIi^iffi L< , $ A>tc. ^SS 1 4 
~2 60j|^T/Mf/P$rW-r£> (^^) 7? 'J/HW 
^«-6#*»^>«r*ttllBSr«Wifc LXttZZ blzX 

[0123] *»!HWh-J— ti, 

OiBUSHf KJ: K>mittmm¥fa<?>$mizBtfLZtifzn 

^w-hi—mm^wttiz— tsmw-z-ttz 2VK$K3?y 

[0124] *^<?5h^— imwm^-zott 
mw&immimiz&MztLX^&teih. mmt&M®.. 

mi&SLb i>lz&]HmZ7jkL. C?SS*0i7*W5 
tLh-tzibX'h^. ±tz. hi— <Oh1— fifflSfctra^ffl 
5W#*^3*^h$< : 5roT. hi— (7)«**ilgS]$ixS 

fc«>. hi— commmzz^xwrnco-uim^zti 
•nzKb^h" *mr m3i*m&x'Zhtz#>x'bz. 

[0125] § tiMYWmizX K> 4fehi— ffiX'<r>m& 
[0126] #?|Hj§c7)hi— (i, 



(13) Wffi2 0 0 1 -5 2 2 0 ( P2 0 0 1 - 5 2 2 0 (JL 



a. «»jfea.=.-y h^fto&*EH£i-ft«ric^)fcrt. aflat* 



[0 12 7] L*>U XftWcnh-j—Ztem-j-zzt 
[0128] (StEttM) JMc. HiMCJ: 0*«aj$.jg 

[0129] ( mm i ) 

[0 13 0] 
[Scl] 



ttffi 


Tg 

(°C) 


Mn 


Mw 


Mz 


Mw 
/Mn 


Mz 
/Mn 


Tm 

(°C) 


Ti 

(X) 


mm* 


R1 


60.7 


3100 


16000 


62000 


5.2 


20 


108 


91 




R2 


62.3 


2700 


31000 


570000 


11.6 


210 


114 


93 




R3 


56 


2800 




1630000 


68 


582 


131 


105 





[0 1 3 1 ] StltCfcWC. Tgi±tf*7Xlim&. Mn 



[0132] ^mmmx-mm-rt 7^xt. dscs 

£<fc&B&£Twt£ (Si 2) dinT. 
[0133] 
[SI2] 





TwtCt;) 


SHE 


*t*4 




W1 


68 


0.9 






W2 


128 


1 




(LEL-4O0P) 



[0134] ^mmmx-mm-rmmmcrmmtmrnm 
mm* (*3) tc^-r. 

[0 13 5] 
[f£3] 



[01363 mmiz&^xmm-tz h-i—emx* 

(SI 4 ) fcjjr?-. 
[0 137] 
[*4] 







BETtb«ffiaCmVg) 


StfittJB 


G1 


Si0 2 


200 




G2 


T 


35 


T 


G3 


t 


110 




G4 


T 


50 


Sb-SnK— 37 


G5 


BaYiOj 


30 




G6 


TiQ 2 


50 







R1.R2.R3 


100MW 










^<>S»»a»(CJ.=PY17) 


5fi&$? 




7 % /n*KC.I =PR57:1) 






ffl?* P #*< C.I.=PB1 1 1 ) 












W1.W2 






G1~ Q6 
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[0138] mmmx-mmLtz^^-hi— y-yy-tw 



[0139] 
[i£5] 









?S An* 




Mm 


Bkl 


R1 






G1 


0.8 | 


Y1 


T 






T 


1 .1 


M1 








T 


1.3 


C1 


T 






T 


I.I 


Bk2 


R3 


W2 


4.0 


G3/G4 


1.0/0.2 


Y2 


R2 


T 


1.0 


* 
T 


1 .2/0.5 


M2 


T 


T 


1.0 


* 
T 


1 .2/0.4 


C2 


T 


t 


1 .U 


i 


1 9 /ft T 


Bk3 


R1 


W1 


2.0 


G1/G2 


1 .2/0.5 


Y3 


T 






G1/G2/G5 


1 .0/0.5/0.3 


M3 


t 






T 


1.2/0.5/0.4 


C3 


T 






T 


1.0/0.5/0.3 


Bk4 


R1 






G1 


1.5 


Y4 


t 






T 


1.5 


M4 


t 






T 


1.5 


C4 


T 






t 


1.5 



[0140] ^a^G i . g 3 co «t o t,zitmwme>±% 
G2. G4. G5<n£ot,z&mmn'h^^mz&m 

^«^*<KT-r SfllfrtcS) & . ^cVfztbUmZ 2 gpg 

'wv-x/us^-f (H#H?ftzjs^tS8) *«fflu mm 

OTZ0 + S0^\ Efcifc 1 8 0 0 r p m . B#fB] 
6m in. h1—8ffi5tXM.l . 5 k g . mft'SJg. 3 8 
•C-C1T3. G2. G4. G5^®l^ftliGl. G3C5 

mfeM.£ikXL. I»lisSl2 00rpm-C«Slmin 

[0141] ht-Bkl, Yl, Ml. CI. Bk 
2. Y2. M2. C2. Bk3. Y3, M3. C3ti± 

[0142] ht-Bk4, Y4. M4. C4 

ti. vmjinmzftmzmm&mtz o + so 

Hi&gSC 1 8 0 0 r P m. I^5min, h^- ##&A 

*i. 5kg. ai*iiajg 3 o 'cttT o . nmiffik. 
(±. Bk4 bi--<o#m0k?t$:$8g.Lmfmzi&(?>*7 



-hi—£ r )t>^mg.ttmz-t&zbiz£.*). mmm 
vmzws&Ltz. 

[0143] ht-Bk5, Y5. M5. C5li, Y-f- 
-Bk4. Y4. M4. C4 fc|B|— »»I 

■i—X'h h . 

[ o 1 4 4 ] la 3 \f*mtimx'%m Ltzyjv^ ?-w®. 
&m$nm^Kmw.<7)ffitic.£7f;-tmffimx'&&. 03 

iz a . consist . H 

4>c9£ti§M mWmWX-b h. lAl±yv>? mMUXh 

o . zcommffi. i At±r y 1 izn txTmrn 

cot >->-'tt l B Z*Mz£m.m7n<r> i 5 KIPI L^#S 

«£M4 O^fc'cOT'J V^l*lg|5^»^{i«!r®«l A 

zmim^xyjy <mwcthz tiz* •? 

[0145] tfEWB^^ h v h 2 C0««^I14 IZ 
Tjk-t. fp !§ffi&<>>l>Y ••/ h 2{iJL^. y Wv^i/y^ 
2alC. 4>BIte¥^b3. «tttt3W4tia O^SSSl 
Sk^o-^4. 7^=o-7i0^2lsi:D-7 
5. ■ff^lg¥^h3<?)3S^$:PS^-Sx>'>-3yo- 
56. 4>®te¥^h3±{c^-5 7th-y— MSr^'J-- 



ZfrZ&bi-xru— ;n-8, mutt: 

h-f— &?gii<mhi— ffltb 9 ate £1/ 9b. rpfflmi? 
^Uh30ti««:tftHJrSffim*aiSl 0£rtftL-O> 
.I^ISHE^OUl-J.- -y b2fi, 03tC^$iXT 

i, very y?*\$zw. i i*i<OBifS<oiRttaE^LT*Ki 

£ T* & . «t»HMES>^U h 3 it . ^»ttffilt4»C*«tt 
«07 4 5-£;rgSSL-cmiJ&t;:-C7 * /U-MfcLTfflu 
4. #IOS0!lTtt, te»te«fllgfc LT*y#-tf*-h 
SJfll ( fc b i.tfHgtfXfl^S!?, i-h*o^Z 3 0 0) 
9 5 mf5&*-#> (tztUidr y^^yf 

tz. zti. mmiznmmmi^-hLtz. ^/uacdjj 

Mt$)3 50/xm, j&ffimi 07 — 1 08Q • era? 

4>m«£^/U h 3 i: LT *r y 

£ J: h 36*^ . m^^SS £ *»fer|»jh"r * S «fc 3 fcrf 

4 /US >'^^^(c|»il:'C'l= £ i -3 ^"T -5. t^shX'h & . 
[0146] ^c^tfraig^/UhS?:, H£ 1 00/im 
^xyKU^^Uh^O^mttcO^l^^ySrftWi: L 
T^-r/UAiOSrO. Wm\z\ 07fi • c m<7)ffiia£3f 

itf S2e?D-7 5*>J:i;fyy3 

[0147] ilt, ■t'Ste^/Uh 3^ftJ4. ft* 
fflffi-»f^XTS>-5A4fflJttO*^(6]0*$ (298m 
m) \Z. aSfrr*«3t*H9A (lg3 0mm) c^Jfft 
^J: DfTSV^? (6 2mm) JJEU36 0m 
nUcfgJg LTV "»•?>. 

[0148] «f IBHe^^/U h -l— -y h 2#ry V^*^ 
^/Uh3 5r^-L.T®3tf*tl 1 (H4teEKS) tettl . 0 

(E^^u h 3 $t4> L.-C-ti2<7)3S 1 SS?n- 7 4 fc |sJtR<7) 
i«^3Kfn-5l 2 d24(c[2^) lcE»$ix 
h . :<0g3i?o-7l2 Ji^fSMs^/U h 3 (cfttb 

^XjUh- 3 ■S.'-v/U)- 7 y— )-gB<0O-5T'$> 

o-5 7{id-Ar^-H^mE$-EP3!jnL^3i«tt7 r- 

[o 1 49] ia3twt5^T. ryj^+jWcttjiL v-r 

ta- 7 hl7Bk. 17Y, 1 7M, 1 7C*1M 

jl- - y hgf i 8£*gf£U laoidCWSIttK&HSix 

t^.*«i-7M7Bk, 17Y. 17M, 



(15) 0 0 1-5 2 20 (P2 0 0 1-5 2 2 0 (JL 

17C(1 7yy?±MWLl CSrbVi^l D£tp>biZ 

ffl^xm&&3--v bmi 8<^H)r^(as(c*^gffiT- 

W.i»«a-'yM7Bk, 17Y, 1 7M, 17 

city yyfftizjmtz&mzix&z biz* 0, (fc^fiS. 

mmss^^'ffls^ yry^^gsw (^ria^) s-^-lt 
te^LT««w - m&mz-Hbittz. 
[0150] nmvtizEimztLX^&m&js.z--"; h 1 

7Bk. 17C, 17 M. 1 7Y{^«£ (!2iK-t2~f) 

* 1 9(c|g||j$^. H^$itTIlI«KL^:V^nfiI«cofft2 

0£OilO(cilIlK^»)^'tg(c«i«$ixTC^. 

— -y M±, Ete^WCjroTHIiXBa^^te^/Uh 

3 ££?#-r i.s2is?D-74 tzmm 

i cea-r & z t trc* h . «^{aa 2 1 <a(t-sBt 2 

2iz£h&mLW.x*i>hh. 

[01513 #«JBjftX--y M7Bk. 17C. 17 

m. i7Y(i. wzxtitzmmmzmzzix^titsiift 
&®&£K>*&<7)x\ m*fc&mt-?htz#>mm<r>igm 

^a.- - y M 7 B ktOlvclfcBJlU ftllfefflcO -y h 
WKBIJKOV^ilWf 4. 3 5(iry >?S>\&1g.l F*I 
OTfflUiclBfS L^U-ft'-AX^+taiti) 0 . 0^ 
LirV^lfrU— !f. Xdf-v^-^3 5a. <1fy^> 
5 5-3 5 b, UyXm3 5c%b'frt>ffifitZtlX^ 
h. ZCOU— *ft'-AXdf-V7-Sg3 5*»^i0Bfiltt$8^ 

ti, Ol^jLX-y M 7Bki: 1 7 YcofaK^jSiSfi;^ 
3tSS®n3 6$riioT, W2 Oco— SP(cratt^fL^3 
7 £31 LTtt 2 0 F*)CD@5£$ft7t 5 5-38 (CAIt 
RW$^T^fi)t{iia2 lt:^>4«®figJ---y M 7 B 
kcDS?3£g 2 5 y h 1 7 B k ftyZim* 

TtcitAL, «^xx.y hp"=ilc±T(wiEiS$^TV^ 
3t*l lO^fDMOSSTtSPCAItLSIS^iaitc^ESi* 

[0 152] dd-C'^SS^!n3 6*^5 5— 3 84"CO 
3tSS{iM^<7)^0^- •yM7Bktl7Yt 
•y hB^iaSrfiJffltTV^?,^. flOBtfU«-- v h& 1 
8^w{iiEit;^cyi ^ S2H* ^ (5i:^^:'*l^^. S5-3 
8IJ«i«i-7 h» 1 8^4>*SB(c|g{t^itTV^/v: 

fflfcztitzm— ns.v-x-ffif&t&zbtfX'Z. •> 
>7>ux'fr'?mm&*>ttb'ij t ®%*mj&.X'f>z> . 

[0153] 1 2 tir y BuBfiR 1 A^rtfflST'^iM 
o-5 3 9tf0±^rlciEISL7tm3IE^a-7-C-S)'y, 4> 
^Is^/Uh 3 k^3f¥D-7 1 2fcS)ff«8flfc- 

•y r»Kti, ry >?mmm 1 a^t^^ish-*:^}* 
o-5 3 9 k i offljK^iM^fLT < 4 j: o izmfflmm 

WBllLZtiX^h. 

[0154] 4 OUT y ^^mrTB« 1 AOTiflffll^l-* 
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m&flZ-tv hTSS. 4 1 ai:4 1 btliWSm?-4 5 
y/D-7. 42a • 42b{irU^^c7)(*Iffi!l±^^i£ 
WW£*o— 9*t, 4 3ti^3ig^o-7l 2i:^*D 
— 52J4 2 a • 4 2 b fSUclS Wif&tf'f h*«, 4 4a- 
4 4b te5&*o- 5*t4 2 a • 4 2 b tfO*Kt±iaMtCieiS 
Lfc«»liln-5S, 4 5li^tD-54 2 a 
S^U 3:^*^4 6 £^#>£^»:*4/t4g#>. 4 7li 
>-Un>-^>f;P4 6€r^*n— 74 2a(=^m-rSJt'f 

[OlSSlMWi-'yMTBk, 17C. 17 
M. 1 7Y, tp!Sltf&^,i,}>3.-v h2JCtt. «Eh-*— 

[0156] J21T. ■WWe-pwcRHW*. 
[0157] «*J. «JBjfcx->y hPl 8(4. 

i 3 fc. HOflWBjfcx—y h 1 7 Bk*>Wl£{4g2 
1 S . £ tf> t £ iSSfctt: 1 1 li+HHE^X/l' h 3 Sr^- 
tTIB 1 te^D- 7 4 fci*fllS?«l/CV*4 . 
[0158] f&EJjfcJDfll;: Jz 0 . U— If If- A**** 

3 5 K J: ^mnm^rfotf&BWLi-- v M 7 B k iZX 

jjzti. %kbi—izz&®.mm<ft*>ti&. zcotz®. 

&fcjL-. y M 7 B k<0{£^j£cOi£j£ (igyfcflwojijj&l;: 
fU^Omm/s) t 4j^|£^/P h 3 CO^t&^ti 

Ik^o -54 H h •^-IR* t +ISME^/l' h 3 
tcfe^SixS. :»t^lK?o-7C(i+ 1 kVO 

otEf^ftMi-'vMTBk. 17C, 17 
M, 17 Yi±mBf&3-- vhWtlSb LX^WtftZWi*. 

«t ? if 9 OJKtallK LTffiMi- y M 7 C#«^j£ft 

ttsatfta i5tffioinnEnMJ:0F*i«{c{astT^so 

T\ 4»ISWB§XA' h 3 «y h fcJJMW S £ fc 

[0159] t&Bf&J-- -y M 7 C tftfcJEMftB 2 1 



X*-v^SC3 5*Wfta^7 h 1 7Ctc«-^3t2 2£ 
AALvT^ht- i<OMki?#»nj. CIO 

[0160] a±t m&comft* . -rxoc: 
^3Ik^o-7 i 2<r>^mx— m&^zti&. Z 

<7>k%m2W;^n-7 5tiiSflSL. 13K?n-51 2 

ix*: flM4J£*n-5*t 4 2a-42b{:J: 95&tf 
Sft*:. ffl«c(±-e^SPaia-7*f 4 4a-44bjg 

■cssB*Mc#ms*ufc. >pmffl£oi>h3±izMiti& 
Kcoimmzmtti. 

[oi6i] mzmtt-]tm<7>®ft$:mw-t&. mfe 

a 2 i izftwrfh . <>:tcHfrt l^«tcw^<ofeo«^«i: 

^BMS^^hS^te^&fivv ^(4SE^f*-ec7)4 
4«tttTs ^S3i?D-7 1 2^J;0i^^-b>y h 
4 0*^SI^T<&fflaS(=«K¥S-L, *<0*43©»U 
tz. 

[ 0 1 6 2 ] y hOffijt 

i: LTJiHSfiWl KEa<?33Hflttri£*fflv^3& t , mza 

[0163] <^6 ) \,z^7- hi— c»mmim&.. 

[0 164] 
[^6] 
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h-t— 




< At C/g) 


Max(YF,MF,CF,KFh 
Mln(YF.MF.CRKF) 


Max(YQ,MQ,CQ,KQ>~ 
Min(YQ.MQ,CQ,KQ) 


1 Bk1 


0.21 


-34 


0.12 


6 


Y1 


0.33 


-31 


M1 


0.31 


-25 


C1 


0.3 


-32 


Bk2 


0.33 


-28 


0.05 


6 


Y2 


0.3 


-30 


M2 


0.35 


-25 


C2 


0.31 


-31 


Bk3 


0.38 


-33 


an 


11 


Y3 


0.27 


-25 


M3 


0.28 


-22 


C3 


0.27 


-26 


Bk4 


0.24 


-36 


0.06 


18 


Y4 


0.22 


-22 


M4 


0.2 


-18 


C4 


0.18 


-24 


Bk5 


0.17 


-28 


0.21 


23 


Y5 


0.35 


-43 


M5 


0.38 


-49 


C5 


0.38 


-51 



[0165] VreJMMfc J: K> . firl5<0«fc i 
m&Ltzbi— ryyfrBk. 1 . Yl. Ml, CUffl 

^Tt. SUMS* ffl®«JS t ^-fb!)^-^ < L 

PH$(CBk2, Y 
2, M2< C 2<?)ttA^ti: > Bk3. Y3, M3« C 
3 com^hit. Bk4, Y4, M4, C4<7)S^i5 
■tflCij V t POS |C & # ^iXJt. Bk3l>t 
-fciSWtti, 3S&rn?-fe.X.aEJ££ 5 0~2 5 0mm/ 
sec iZ&fcZttigr&Ti, . JSttt. W*-y 

[0166] U>»U Bk5. Y5, M5« C5«fflA 

[0167] 

tLhOidC *»!Hfc:J:<i{f. 



«3-mh<7>w«w». mMM*mfe-r&zkiz£io. 

B$c0^m)I Mtt^aix &Zkl,z£.&W.J)7V<n%£E.im 

[01683 &fz. m%&7v*:z-&mzttmx'Z 
[Hi ] *mi<r>mmx'mmLtz*}7-m. z ?ifnmE. 

[122 ] m 1 {C*L^4'SlK^:'<^hi--y l-<7>fl|j££ 

[03] ^7-n^K^iSio«iBstSfig^^-r8fr®ia 

[«rt^UiBB3 

3 *fg$E3>OU I- 



(18) >8ffl2 0 0 1 -5 2 2 0 (P2 0 0 1 -5 2 2 0 (JL 



4 Ilfi¥o-5 

5 gS2$??o— 5 

6 -ri^ a >-c3— 5 
1 1 

1 2 ^3$k^o-7 

17Bk, 17C, 17M, 17Y !8»-7 h 



18 vhm 

2 1 mBtfLGLW 

2 2 U-lFfflW* 

3 5 W~ f t'-AX^-v^gB 

38 57- 



[01 ] 




[02] [H3] 




(51) Int. CI. 7 mQam FI f-73-K(##) 

GO 3 G 9/08 3 7 4 

3 7 5 



* 



(19) &m2 001-5220 (P2001-5220UL 



aim^m mm iem 



) 2H005 AA01 AA08 AA21 CA04 CA08 
CA21 CB07 CB08 CB13 CB18 
DA04 EA01 EA03 EA06 EA10 
2H030 AA06 AA07 AB02 AD01 BB02 

BB24 BB42 
2H076 AB05 AB12 AB18 AB60 AB61 



